External heavy-atomic construction of photosensitizer nanoparticles for enhanced in vitro photodynamic therapy of cancer.
Introduction of heavy atoms around photosensitizers (PSs) generally facilitates intersystem crossing (ISC) and improves their quantum yield of singlet oxygen ((1)O(2)) generation ability, which is a key species in photodynamic therapy (PDT). Here, we report Pt(IV)- and Au(III)-modified silica nanoparticles (SN) as the drug delivery system of a hypocrellin A (HA) to improve its photodynamic activity through external heavy atom effect. Comparative studies with Pt- and Au-modified and unmodified nanoparticles have demonstrated that the intraparticle external heavy atom effect on the encapsulated HA molecules significantly enhances their efficiency of (1)O(2) generation and, thereby, the in vitro photodynamic efficacy to cancer cells. The results well elucidated the potential of our PSs/heavy metal ions doped nanocarrier for improving the actual efficacy of PDT.